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Abstract
Background: The need for physical cancer rehabilitation programmes (PCRPs), addressing adverse effects from
cancer, is growing. Implementing these programmes into daily practice is still a challenge.
Since barriers for successful implementation often arise at different levels in healthcare, multi-faceted strategies
focusing on multiple levels are likely more effective than single-faceted strategies. Nevertheless, most studies
implementing PCRPs used strategies directed at patients only. The aim of this study is to develop and identify the most
effective strategy to implement PCRPs into daily care. We want to assess the added value of a multi-faceted strategy
compared with a single-faceted patient-directed strategy.
Methods/design: We will conduct a clustered controlled before and after study (CBA) in the Netherlands that
compares two strategies to implement PCRPs. The patient-directed (PD) strategy (five hospitals) will focus on
change at the patient level. The multi-faceted (MF) strategy (five hospitals) will focus on change at the patient,
professional and organizational levels. Eligibility criteria are as follows: (A) patients: adults; preferably (history of)
cancer in the gastro-intestinal, reproductive and/or urological system; successful primary treatment; and without
recurrence/metastases. (B) Healthcare professionals: involved in cancer care.
A stepwise approach will be followed:
Step 1: Analysis of the current implementation of PCRPs and the examination of barriers and facilitators for
implementation, via a qualitative study with patients (four focus groups n = 10–12) and their healthcare workers
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(four focus groups n = 10–12 and individual interviews n = 30–40) and collecting data on adherence to quality
indicators (n = 500 patients, 50 per hospital).
Step 2: Selection and development of interventions to create a PD and MF strategy during expert roundtable discussions,
using the knowledge gained in step 1 and a literature search of the effect of strategies for implementing PCRPs.
Step 3: Test and compare both strategies with a clustered CBA (effectiveness, process evaluation and costs), by
data extraction from existing registration systems, questionnaires and interviews. For the effectiveness and
cost-effectiveness, n = 500 patients, 50 per hospital. For the process evaluation, n = 50 patients, 5 per hospital,
and n = 40 healthcare professionals, 4 per hospital. Main outcome measures: % screened patients, % referrals to
PCRPs, incremental costs and incremental cost-effectiveness ratios (ICERs).
Trail registration: NCT02205853 (ClinicalTrials.gov)
Background
The increased incidence of cancer, due to ageing and
lifestyle of the western population and the increased sur-
vival rate, results in a large group of cancer survivors
[1–6]. These patients face unique challenges from per-
sistent adverse effects from their cancer and its treat-
ment [7], which need to be addressed. Cancer and its
treatment concerns loss of quality of life (QoL), cancer-
related fatigue [8, 9] and other symptoms, such as pain,
lymphoedema [10], insomnia and hormone and immune
system dysfunctioning [11]. Symptoms depend on the
type of cancer, type of treatment and characteristics of
the patient and usually emerge before and during treat-
ment and may remain even long after the completion of
treatment [12–16]. The prevalence of cancer survivors,
who experiencing symptoms of fatigue, is estimated
around 20–40 % [8, 17–22]. A lower QoL is experienced
by 35 % of the cancer survivors as well [17]. In addition,
cancer survivors often have a marked declined cardiopul-
monary fitness after finishing their primary treatment [18].
In view of the enormous increase in the number of can-
cer survivors, it is important to find ways to prevent or
mitigate these physical and psychosocial symptoms. In re-
cent years, the positive impact of physical cancer rehabilita-
tion programmes (PCRPs) to counteract both physiologic
and psychosocial adverse symptoms in cancer survivors
was published [19–28]. Participation in PCRPs has shown
to result in decreased fatigue [19, 29–38] and improved car-
diopulmonary fitness [29] and QoL [29, 32, 34, 39–44].
Additionally, improvement of muscular strength [45], lean
body mass, body fat levels [46], self-esteem and even better
chemotherapy completion rates have been reported [47].
PCRPs can be offered in multiple ways (variation in
intensity, frequency, duration and format) and at dif-
ferent time points in the cancer trajectory [48]. Re-
gardless of the type of programme, cancer survivors
should be stimulated to avoid inactivity and return to
normal physical daily activities as soon as possible
after surgery, and during adjuvant therapy, related to
the WHO health-related physical activity guidelines
for the general population [49].
Many experts have concluded that PCRPs are safe dur-
ing and after cancer (treatment)s, resulting in improve-
ment of many symptoms in cancer survivor groups and
that they are probably appropriate to the need of cancer
survivors [29, 48, 50–54]. Questionnaires that were rat-
ing the experiences of patients with the cancer care in
Dutch hospitals showed that the experiences with receiv-
ing information and assistance concerning rehabilitation
were overall negative. It also showed that patients define
information and assistance for referral concerning re-
habilitation important aspects of good quality cancer
care [55, 56]. Additionally, patients define the informa-
tion and assistance for referral concerning rehabilitation
most suitable for improvement of cancer care in the
Dutch healthcare. However, it appears that the uptake of
PCRPs is rather low [57–60] and the implementation
into daily practice still seems to be a challenge, due to
several barriers situated at the patient, provider (hos-
pital) and healthcare system levels [61]. In our experi-
ences, lack of knowledge about effective implementation
strategies, but mainly their cost-effectiveness and cost
benefits, is a huge barrier on the level of the provider
and healthcare systems. On the other hand, competition
between providers gives hospitals enough reason to use
cost-effective implementation strategies to improve the
healthcare service experiences of their patients. A study
evaluating the most effective implementation strategy,
showing also which aspects of these strategies generate
more positive experiences and show cost-effectiveness,
might be a catalyst for the implementation of PCRPs.
Studies on implementation of PCRPs are scarce
[62–67], but in the last 15 years, over 70 papers on
implementing research findings have shed light on the
effectiveness of implementation strategies in different
aspects of healthcare [68–71]. Various strategies are ad-
vocated for the implementation of healthcare innova-
tions, each based on different assumptions and theories
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on human behaviour and organizations [72–74]. Most
theories emphasize that effective implementation can-
not take place without a systematic approach and ap-
propriate preparation and planning [75, 76]. Knowledge
gained from implementation studies in different aspects
of healthcare shows that a tailored implementation
strategy should be designed according to the specific
features of the innovation, the target group, the setting
and the barriers to change. After this, the designed im-
plementation strategy can be tested on effectiveness,
feasibility and costs [77, 78] and if needed readjusted.
Since barriers often arise at different levels in the health-
care system, it is very likely that a multi-faceted strategy
focusing on different levels (patient, professional and/or
the organizational level of care) is more effective than
single-faceted strategies [78–81]. Nevertheless, most stud-
ies published use single-faceted strategies directed mainly
at patients to support the success of implementing PCRPs.
Common used patient-directed strategies are patient-
empowerment-enhancing tools, often delivered by infor-
mation and communication technology (ICT). Examples
are the use of a website for (1) distribution of educational
materials, (2) patient-oriented theoretical feedback based
on questionnaires, (3) reminders via e-mail and social
media platforms [82] and (4) stimulating monitoring
health systems containing heart rate monitors and pedom-
eters [83]. In the process of rehabilitation, empowerment-
enhancing tools can have extra value, since confidence to
take charge, make decisions and belief in yourself can dir-
ectly affect the efficacy of the rehabilitation [84]. Sufficient
empowerment gives individuals the capacity to influence
the behaviour of themselves and others, like the profes-
sionals involved in their care [85].
However, strategies aimed at professionals (educational
outreach, audit and feedback) can also result in success-
ful implementation (professional performance, patient
outcomes and costs) [86, 87]. Strategies directed on the
organization could support the implementation of
PCRPs as well, mainly because contextual factors, such
as workload, poor coordination and management, can be
important barriers for success.
In our present study, we aim to identify the most effect-
ive strategy to implement PCRPs into daily care. Specific
goals are to (1) gain insight into the specific features
needed for a successful implementation by exploring the
setting and factors (barriers and facilitators) that might in-
fluence the implementation of PCRPs. After this, (2) we
aim to develop a patient-directed strategy and a multi-
faceted strategy. The patient-directed strategy will be de-
signed to embed the success of implementation of PCRPs
by influencing the patients, and the multi-faceted strategy
will be designed to embed the success by not only influen-
cing the patients but also professionals and organizational
aspects. Both strategies will be designed tailored to the
setting and found factors affecting implementation. We
also aim to (3) compare the effectiveness, experiences of
participants (process evaluation) and costs of both strat-
egies on the hospital and patient level and (4) get insight
into the additional effects of strategies directed also
at professionals and organization aspects compared to
patient-only strategies.
Our first hypothesis is that hospitals with a multi-
faceted strategy will have a more effective implementa-
tion of PCRPs in comparison with hospitals with a
patient-directed strategy.
Our second hypothesis is that the patients and profes-
sionals will experience more positive experiences with
the multi-faceted strategy in comparison with hospitals
with a patient-directed strategy.
Our third hypothesis is that those hospitals with the
multi-faceted strategy will have higher costs (incremen-
tal costs) in comparison with hospitals using the patient-
directed strategy.
Our last hypothesis is that the incremental cost-
effectiveness ratio (ICER) of the multi-faceted strategy
will be lower than the patient-directed strategy.
Methods/design
Setting
This study is part of the Alpe d’HuZes Cancer Rehabilita-
tion (A-CaRe) programme, which includes multiple pro-
jects with two main purposes (1) to evaluate the (cost-)
effectiveness of rehabilitation programmes for cancer pa-
tients, A-CaRe 1 [88–95], and (2) to implement these pro-
grammes in daily patient care, A-Care 2 [96–100]. Our
study concerns the A-Care 2 programme. The Committee
on Research Involving Human Subjects of the region Arn-
hem-Nijmegen of the Netherlands assessed the study and
concluded that our study will be carried out in accordance
with the applicable rules concerning the review of re-
search ethics committees and informed consent.
Design
This study is a clustered controlled before and after
study (CBA).
It will compare a patient-directed strategy with a multi-
faceted strategy to implement evidenced-based PCRPs. We
consider PCRPs evidence based, when the features of the
programme are in line with the recommendations of the
evidence-based Dutch guidelines (‘Cancer Rehabilitation’,
and ‘Cancer Survivorship Care’) and additional inter-
national literature and guidelines [19, 22, 23, 29, 101].
For the selection, development and testing of the imple-
mentation strategies, we will follow a stepwise and struc-
tured approach, summarized in Fig. 1, based on the Grol
and Wensing implementation of change model [81].
In step 1, we will first analyse the currently achieved
implementation of PCRPs in daily care and examine the
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factors (barriers and facilitators) that might influence
optimal implementation of PCRPs. In step 2, we will use
the background information of step 1 and a literature
study to develop and tailor implementation strategies to
the target group, the setting and the barriers to change.
In step 3, we will then compare newly achieved imple-
mentation with the implementation measurements from
step 1 to assess and compare the effectiveness of the two
implementation strategies by a CBA design. We will also
conduct a process evaluation and cost analysis. Cluster-
ing of the CBA study will be on the hospital level as
matched pairs in a 1:1 ratio. The hospitals are situated
in different regions in the Netherlands, and hospitals will
be stratified by the study group, according to type of
hospital (university, teaching and non-teaching hospitals)
and capacity (number of beds).
Each group will contain one university, two teaching
and two non-teaching hospitals in the Netherlands.
During our study, healthcare professionals of the par-
ticipating hospitals will hand out patient information
and informed consent to all eligible patients. Patients
that give informed consent will be approached, screened
and if eligible included as participant for one or more
analyses of our study.
Professionals are asked for participation by writing.
Professionals that give informed consent will be
screened and if eligible included as a professional par-
ticipant for one or more analyses of our study.
Step 1: preparatory phase
Analysis of the currently achieved implementation of PCRPs
in daily care
Quality indicators will be used to explore the actual im-
plementation of the PCRPs.
Study population Structure indicators will be collected
from the 10 participating hospitals, and process and out-
come indicator data will be collected from 500 adult
cancer patients in the participating hospitals (about 50
adult patients per hospital). The group of patients in-
cluded are patients with preferably (a history of) cancer
located in the gastro-intestinal, reproductive and/or uro-
logical systems and that have successfully passed their pri-
mary treatment without signs of recurrence or metastases.
Data collection The quality indicators will be developed
by a panel of 10–12 professional experts and patients,
using the RAND-modified Delphi method [102, 103].
These indicators will be developed to measure the success
of implementation and adherence to the recommenda-
tions of the Dutch guideline ‘Cancer Rehabilitation’ . With
these extracted quality indicators (structure, process and
outcome) and frequently used outcome indicators as QoL
and patient empowerment, actual performance of the
current implementation of PCRPs will be measured in the
participating 10 hospitals. Data about adherence to the
structure quality indicators will be collected consulting a
panel consisting of healthcare professionals, management
and patients from the 10 participating hospitals. Data
about adherence to the processes and outcome quality in-
dicators will be retrieved retrospectively from existing
registration systems. Data not available will be surveyed
by questionnaires. For example, to measure the outcome
indicators QoL and patient empowerment, we will use the
European Organisation for Research and Treatment of
Cancer Quality of life Questionnaire-C30 (QLQ-C30) and
the Patient Activity Measure (PAM) questionnaire.
Fig. 1. Overview of the planned stepwise approach of the study
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We will also collect data about patient characteristics
such as age, cancer type, clinical stage, co-morbidity,
performance status and types of therapy to find possible
confounding factors.
All indicators will be measured, using a data extraction
form. A data extraction form will also be developed and
pilot tested to register patient characteristics and other
aspects relevant to assess the extent of implementation.
Planned analytic approach and outcomes The main
outcome measure is the adherence to quality indicators
(process and structure indicators) from the PCRPs and
their implementation (for example, outcomes of the
QLQ-C30 and the PAM questionnaires).
In this measurement, adherence to the quality indica-
tors will be used as dependent variables and patient
characteristics (e.g. age, cancer type, clinical stage, co-
morbidity, performance status and types of therapy) will
be included as possible confounders.
Examine the factors (barriers and facilitators) for successful
implementation of PCRPs
The qualitative study will be based on focus-group inter-
views and individual interviews.
Study population The participants invited for the focus
groups and individual interviews will be recruited from
the 10 hospitals that are participating in our study.
The focus-group interviews concern the following
groups: (a) four groups of 10–12 adult patients with
preferably (a history of ) cancer located in the gastro-
intestinal, reproductive and/or urological systems,
receiving treatment with curative intent or that have
successfully passed their primary treatment. (b) Four
groups of 10–12 professionals involved in the treatment
of these cancer patients in secondary care (e.g. surgeons,
radiotherapists, medical oncologists, gynaecologist, ur-
ologist, rehabilitation physicians, sports-medicine physi-
cians, physical therapists, physician assistants and
psychologists).
Additional to the focus-group interviews, we will con-
duct individual interviews with 30–40 professionals in-
volved in the treatment of cancer patients in primary
care (e.g. general practitioners, physical therapists and
psychologists).
Data collection The outcomes of the qualitative study
will be collected through a semi-structured interview
process. Four interview guides (one for patients, one for
professionals involved in the secondary care, one for
general practitioners and one for physical therapists and
psychologists) will be developed using theoretical models
developed by Cabana [104] and Grol [77] for identifica-
tion of influencing factors. These models have four
similar domains: characteristics of the innovation itself,
characteristics of professionals, characteristics of patients
and characteristics of the organization and context in
which the innovation has to be applied. All interviews will
be audio recorded and verbatim written in a document.
Besides the factors collected during the interviews, we
will collect the characteristics of the participants of the
interviews. Patients are asked to fill in a form that states
their age, sex, home setting, working situation, cancer
type and types of therapy. Professionals are asked to fill
in a form that states their age, sex, years of practice,
function and speciality.
Planned analytic approach and outcomes The barriers
and facilitators mentioned in the interviews will be inde-
pendently qualitatively analysed by two researchers,
using the qualitative software package Atlas.ti version 7
and will be descriptive. The factors identified will be
classified within the framework that has been developed
by Cabana [104] and Grol [77]. Factors identified, but
not present in the models, will be added. The two sets of
scores from the two researchers will be compared, and
any discrepancies will be discussed until consensus is
achieved. This approach will provide barriers and facili-
tators on different levels, including features of the
PCRPs, the group of professionals involved in the care,
group of patients and organization and context in which
the PCRPs have to be applied.
Step 2: selection and development phase
We will select and develop two implementation strategies
to implement the PCRPs. We will create:
1. A single-faceted patient-directed (PD) strategy that
will embed the change at the patient level.
2. A multi-faceted (MF) strategy that will embed the
change at the patient, professional and
organizational levels. It will also consist of the same
patient-directed elements as the PD strategy.
Hospitals are requested for participation in our study
by an invitation letter that will be sent by e-mail or post,
and after agreement, they will receive full information
for participation through a presentation. Interested hos-
pitals will then meet with the study personnel (e.g. pro-
ject manager, senior researcher and junior research
fellow) in order to reach a clear understanding of all
study components and to provide written informed con-
sent. After inclusion, the hospitals will be allocated to ei-
ther the PD- or MF-strategy group, taking into account
sufficiently comparable settings and organizations in both
the PD- and MF-strategy groups. In the Netherlands, can-
cers of the gastro-intestinal, reproductive and urological
systems account for more than 35 % of the incidence of all
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cancers, being more than twice the incidence of breast
cancer. Until now, however, most cancer rehabilitation
programmes are designed and focused on breast cancer.
Patients with gastro-intestinal and gynaecological can-
cers judge their cancer care low in comparison with pa-
tients with other tumour types. [55]. Patients with
gastro-intestinal cancers also rated the information after
finishing the primary treatment significantly lower in
comparison with breast cancer patients [105]. There-
fore, we choose to focus on cancer patients and their
healthcare professionals in the care pathways for gastro-
intestinal, gynaecological and urological oncology.
To develop the PD and MF strategies to deploy cancer
rehabilitation programme(s), a literature search will be
done. This literature search will be performed in MED-
LINE, Embase and CINAHL, to define the evidence of im-
plementation strategies for PCRPs. The search will be
limited to studies of human beings and will have an English
language restriction. The search terms will include the
methodological filters of the 'Cochrane EPOC (Effective
Practice and Organisation of Care) group' combined with
selected MeSH terms and free-text terms. We will also use
the snowball method for inclusion of further relevant trials.
Inclusion criteria are as follows:
1. Population:
(a)Adult cancer patients and
(b)Healthcare workers involved in their care
We will not include studies in non-adult populations
because of the differences in medical decision-making
regarding children and adolescents, including the par-
ents/guardian role.
2. Intervention:
Strategies aimed at improving exercise during and
after cancer. We define implementation as any planned
process and systematic introduction of guidelines,
healthcare innovations or health behaviour, aiming to be
given a structural place in the patient’s life and profes-
sional practice.
We consider any of the strategies detailed in section 2
‘Interventions’ of the 'EPOC Data Collection Checklist
2002':
(a)Professional interventions
(b)Financial interventions
(c)Organizational interventions
(d)Regulatory interventions
In the 'EPOC Data Collection Checklist 2002', inter-
ventions focused on patients are categorized under fi-
nancial and organizational interventions. Since we
believe that nowadays interventions focused on patients
are an important part of implementation strategies, we
decided to add the category patient interventions to the
list of ‘Interventions’ . We decided to use the following
subjections under the category patient interventions, re-
lated to the subjection of the category professional
interventions:
(a)Distribution of educational materials
(b)Educational meetings
(c)Local consensus processes
(d)Educational outreach visits
(e)Local opinion leaders (in this category, healthcare
professionals)
(f ) Patient-mediated interventions
(g)Audit and feedback
(h)Reminders
(i) Marketing and
(j) Mass media
We will include any active or passive implementation
strategy. The combination of two or more strategies will
also be considered as a valid intervention. Both studies
describing implementation strategies alone or addition-
ally to PCRPs will be included.
3. Comparison:
(a)Outcomes before the introduction of the
rehabilitation programme or strategy or
(b)Outcome comparison group
i. Where another programme or
ii. Control: no programme or usual care was
implemented
4. Type of outcome:
(a)All outcomes of ‘type of targeted behaviour’
section 2.3 of the 'EPOC Data Collection
Checklist 2002'
The results of the literature search will, together with the
knowledge based on the results of the preparatory phase in
step 1, be the basis to select and develop the implementa-
tion strategies during roundtable discussions. For the five
hospitals of the PD-strategy group, a single-faceted patient-
directed strategy will be designed that will embed the
change only at the patient level. For the hospitals of the
MF-strategy group, a multi-faceted strategy will be designed
that will embed the change at the patient, professional and
organizational levels. The MF strategy will consist also of
the PD strategy, so the additional value of the strategies di-
rected at the professional and organization can be evaluated
afterwards. For the roundtable discussions, an expert panel
will be composed consisting of representatives from the
participating hospitals (patients, healthcare professionals
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and hospital managers), experts on cancer rehabilitation
and experts on implementation science.
Step 3: testing phase
The designed implementation strategies will be used to
deploy the PCRPs in daily care and will be evaluated and
compared on (A) effectiveness, (B) experiences of partic-
ipants (process evaluation) and (C) costs. In all partici-
pating hospitals, the trial will be conducted for a half to
1 year, depending on the number of cancer patients per
year in the participating hospitals allowing for fast ac-
crual. Between 6 to 12 months after introduction of the
implementation strategies, the outcomes of the PD and
MF strategies will be evaluated and compared.
To test and compare both implementation strategies in
terms of effectiveness
Study population The study population in this evalu-
ation will have the same characteristics as the study
population in the ‘Analysis of the currently achieved im-
plementation of PCRPs in daily care’ section.
Data collection As described in the ‘Analysis of the cur-
rently achieved implementation of PCRPs in daily care’
section, quality indicators will be used to explore the ac-
tual achieved implementation of the PCRPs after the
introduction of the developed implementation strategies.
By comparing the implementation of PCRPs before and
during the implementation period, we can evaluate the
effectiveness of the strategies. The process of data collec-
tion of the quality indicators during the implementation
period will be similar as the pre-measurement described
in the ‘Analysis of the currently achieved implementation
of PCRPs in daily care’ section.
Study outcomes The primary outcome measures are
two quality indicators: (A) the percentage of screened
patients with the screening tool recommended by the
Dutch guideline ‘Cancer Rehabilitation’ and (B) the per-
centage of referrals to PCRPs where needed, according
to the Dutch guideline ‘Cancer Rehabilitation’.
Secondary outcome measures are the differences in
adherence between the pre- and post-measurement to
the remaining quality indicators (process and structure
indicators) extracted from the Dutch guideline ‘Cancer
Rehabilitation’ and often-used outcome indicators as
QoL and patient empowerment.
Power calculation A priori sample size calculations were
based on the primary outcome measures, percentage of
screened patients and percentage of referrals to PCRPs
where needed. A power analysis for a comparison be-
tween the PD- and MF-strategy groups on the primary
outcomes estimated a sample size of five hospitals
per group (n = 50 patients per hospital) with a power
of 0.80 and a two-tailed alpha of 0.05 and accounting
for an estimated dropout of 10 %. Specifically, to de-
tect an effect size of 50 % in the MF-strategy group
and of 20 % in the PD-strategy group.
Planned analytic approach Both univariate and multi-
variate (multi-level) analyses will be performed to obtain
an indication of the effectiveness of the implementation
strategies in increasing the proportion of patients who
are treated according to the programme before and after
applying the implementation strategy. In this analysis,
adherence to the quality indicators will be used as
dependent variables and patient characteristics (e.g. age,
cancer type, clinical stage, co-morbidity, performance
status and types of therapy) will be included as possible
confounders. The results of the ‘post-measurement’ will
be compared with the ‘pre-measurement’ . Additionally,
the differences of the pre-post-measurements will be
compared between the PD- and MF-strategy groups.
If possible, all outcomes (effectiveness, experiences of
participants (process evaluation) and costs) will be ana-
lysed at the patient level (all patients of hospital PD strat-
egy vs. all patients of hospital MF strategy). Additionally,
we will analyse at the hospital level to explore the effects
of the strategies related to hospital characteristics (univer-
sity, teaching and non-teaching hospitals).
To test and compare both implementation strategies in
terms of experiences of participants (process evaluation)
Study population For the process evaluation, a sample
of adult patients (N = 50; 5 per hospital) and healthcare
professionals involved in their cancer care (N = 40; 4 per
hospital) will be included. The patients included are
again adult patients, diagnosed with cancer in the ab-
dominal or pelvic cavity (ea. gastrointestinal, reproduct-
ive and urological system).
Data collection In order to study the use of and experi-
ences with the different elements of the implementation
strategies and the modified care, a process evaluation
will be performed. This will include the extent to which
patients and professionals (when the strategy includes
patient- and professional- directed elements) used the
elements of the strategies and their experiences (e.g. sat-
isfaction and feasibility) with these elements and the
modified care. Process information will be gathered in a
qualitative study in the 10 hospitals, in which the imple-
mentation strategies were tested. Individual interviews
will take place among the patients and hospital profes-
sionals. For example, if a website for cancer patients with
information about the importance of physical exercise is
part of the strategy, patients are asked about the frequency
they visited this website, their satisfaction with this website
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and how feasible it is to use the website. All interviews will
be recorded and typed in a document.
Study outcomes The use of and experiences with the el-
ements of the strategies and the modified care by patients
and professionals will be studied (both participation in
and satisfaction with the different elements).
Planned analytic approach For the process evaluation,
interviews with professionals and adult cancer patients
will be qualitatively analysed, using the qualitative soft-
ware package Atlas.ti version 7. The process analysis will
be descriptive. The descriptive outcomes of the PD- and
MF-strategy group will be compared.
To test and compare both implementation strategies in
terms of costs
To determine the cost and benefits per patient of the
implementation strategies and their consequences, we
will use an activity-based costing (ABC) approach [106].
ABC was developed by Robert S. Kaplan in the mid-
1980s [107]. Academic researchers and accounting prac-
titioners believe it is the most modern normative appro-
priate costing system that can properly and confidently
give information for decision-making. ABC helps to get
a more realistic view of the indirect costs by using mul-
tiple cost drivers. In ABC, the indirect cost is assigned
to activities and products (healthcare services), via a
cause and effect relationship. Healthcare systems are
considered as an entity that includes series of activities
for the purpose of performing healthcare services to the
patients. These activities in a healthcare system generate
costs, which include direct and indirect costs, but also
benefits. Next to accurate cost information, ABC also
provides a clear view of the activities in the healthcare
services that might be used for evaluating healthcare
process performances.
Study population For the cost evaluation, the 10 hospi-
tals of our study, their patients and professionals will be
included. For the outline of the patient care processes,
we will use a sample of 500 patients (about 50 adult pa-
tients per hospital). The characteristics of the patients
will be the same as the characteristics of the study group
of the ‘Analysis of the currently achieved implementation
of PCRPs in daily care’ section. The meetings with pro-
fessionals from the participating hospitals to reach a
consensus on the protocol of processes (activities) of the
PD and MF strategies will consist of 20 professionals, 10
professionals per cluster. All professionals should be in-
volved in the treatment of cancer patients and the im-
plementation processes of the PCRPs.
Data collection and planned analytic approach By an
ABC approach, we will try to calculate the actual costs
and benefits for using the PD- and MF-implementation
strategies. In order to accurately assign the costs to the
implementation strategies and followed healthcare ser-
vices, it is necessary to determine exactly the consump-
tion of activities. Afterwards, we need to assign the costs
of resources needed to deliver these activities.
The activities and the followed costs of resources
(personnel, material and amortization of investment
costs) to implement the PCRPs via the PD- or MF-
implementation strategies are perceived as the costs, ac-
cording to ABC approach. On other hand, the prevented
activities and their costs of resources that are not used
due the implementation of the PCRPs by the PD- or
MF-implementation strategies are considered as the
benefits. The costs will be measured from the time of
preparation and development of strategies until 1 year
after the start of the implementation strategies.
Our first step will be to develop protocols of activities
performed during the (1) preparation and development
of the strategies and (2) activities accumulated by the
activity of the healthcare implementation processes
(processes of care of patients involved in the implemen-
tation processes).
To determine the activities, we will select a sample of
patients involved in the implementation process and out-
line the patient care processes (activities) in each case.
During meetings with professionals from the participat-
ing hospitals, we will try to reach a consensus on the
protocol of processes (activities) of the PD and MF strat-
egies. The protocol of processes will outline a description
of processes and details of their constituent activities.
Our next step will be to proceed the allocation of re-
sources used in each process. For collecting information
on the use of the different elements of the implementa-
tion plan by professionals and patients, existing data-
bases will be used as much as possible. When necessary,
registration forms will be developed and will be com-
pleted by the professionals and the sample of patients in-
volved in the implementation process. The input of
resources in the implementation strategy will be assessed
by collecting volumes of use of the different elements of
the implementation strategy by professionals and pa-
tients and multiplying these by the price of each element
(market prices, guideline prices or self-determined prices
based on costing methods, i.e. full costing). Future costs
and effects will be discounted at 4 and 1.5 %, respect-
ively, according to the Dutch guidelines [108].
Cost prices of the processes will be determined using
standard unit cost prices according to the Dutch guidelines
for costing research [108]. If certain standard unit cost
prices are not available, real cost prices will be determined
by consulting the management of participating hospitals.
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With the protocol of processes of activities and their
cost of resources, we will calculate the incremental costs
of both the PD and MF strategies. We will also calculate
an incremental cost-effectiveness ratio (ICER). The out-
comes used for calculating the ICER are the primary
outcome measures of our effectiveness study (the ‘To
test and compare both implementation strategies in
terms of effectiveness’ section): (1) percentage of
screened patients and (2) percentage of referrals to
PCRPs were needed.
After this, we will compare the expected incremental
cost (and potential savings) and cost-effectiveness ratios
of the PD with the MF strategy.
Study outcomes The expected costs (and potential sav-
ings) and ICERs of the development and use of the PD
and MF strategies. Additionally, we will compare the
outcomes of the PD strategy with the MF strategy.
Trial status
At the time of manuscript submission, the study is on-
going at step 1, the preparatory phase. Some interviews
for examination of the factors (barriers and facilitators)
for successful implementation of PCRPs have been per-
formed, but no data analysis has begun.
Data on quality indicators, to analyse the actual per-
formance of the current implementation of PCRPs in
daily care, have not been gathered.
Discussion
This is one of the few studies to develop and test two
implementation strategies to implement PCRPs into daily
healthcare in a structured and stepwise approach. In
previous papers, PCRPs were implemented in German,
United Kingdom, Canadian and American healthcare
systems [62, 64–67]. To our knowledge, a study on the
effectiveness and feasibility of implementation of PCRPs in
a stepwise structured approach and performed on a large
scale in the Dutch healthcare system has not been
conducted before. The originality of our study is further
supported by being one of the few that compares the effect
of a multi-faceted strategy with a patient-directed strategy.
During the process of selecting strategies, it is import-
ant that the strategies will be evidence based and tai-
lored to the barriers and facilitators that are directed on
patients and in the MF-strategy group additionally also
on professionals and the organization level. It is best to
arrive to a cost-effective mix of measures and activities,
which has preferably been found to be effective in simi-
lar situations [77].
Multi-faceted strategies targeting different barriers in
different fields (patient, professional and organization)
are more likely to be effective than single ones [71].
Therefore, it is more likely that our MF strategy,
focusing also at professionals and the organization, will
be more effective than the strategy that only embeds
the change on the level of the patient. In most studies,
the implementation of PCRPs is mainly supported by strat-
egies directed at patients. Patient strategies, like
empowerment-enhancing tools, are promising since they
fit the patient-centred care approach and stimulate an ac-
tive patient role and have the potential to improve the
rehabilitation process itself [109, 110]. Enhancing em-
powerment has shown its clinical effect in the rehabilita-
tion of patients with osteoporosis [111], hip fracture [112],
and might also have its effect on the success of imple-
menting PCRPs. Promising strategies directed at profes-
sionals are mainly active strategies, including educational
outreach visits, reminders and audit. And a promising
strategy directed at organizations is enhancing profes-
sional roles, healthcare pathways and mainly tools in an
ICT format [86]. Experts conclude that further research is
required to discover which strategies to present to target
the different barriers and settings [71, 79].
With regard to the implementation of PCRPs, it is pos-
sible that strategies in an ICT format can contribute to the
effectiveness of the implementation [96, 98, 113]. Imple-
mentation experts consider ICT to be the key to improve
efficiency and quality of healthcare [114]. In our opinion,
ICT can be effective at the level of the professionals or the
healthcare teams to improve adherence to the programmes
by clinical decision support systems, surveillance and mon-
itoring. At the level of the patients, it can realize new forms
of healthcare services outside the healthcare institutions
and in the patient’s environment instead. It can also in-
crease the level of patient empowerment by giving the op-
portunity to get insight in his/her medical data and
become more involved in the rehabilitation process [115].
Additionally, ICT may also support the physical rehabilita-
tion process by restoring health and improving outcomes,
since previous studies have shown that ICT interventions
may lead to improved physical activity levels, with promis-
ing outcomes in several patient groups [96, 116–119]. ICT
tools and tools to enhance patient empowerment, designed
and piloted by other A-CaRe research groups, will be in-
corporated in our implementation strategies.
Healthcare improvement programmes are well-known
to be better adopted by socio-economically advantaged
individuals as compared to disadvantaged individuals
[120, 121]. Moreover, younger individuals are able to use
and access ICT innovations easier than older individuals
[122]. The design of our strategies will be developed
with a pragmatic attitude [123, 124] to avoid increasing
health inequalities by providing equal access to the
PCRPs. Patients will not be selected on their exercise
ability or history, and criteria are not restrictive to a par-
ticular population to fit with real clinical context. Never-
theless, we will focus on adult patient populations and
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will not include non-adult populations because of the
differences in medical decision-making regarding chil-
dren and adolescents, including the parent/guardian role
and the different tumour types.
An important limitation of our study is the absence of
a proper randomized study design. This would eliminate
bias in implementation strategy assignment and improve
the evidence that differences in outcomes between the
implementation strategies indicate significant effects on
physical cancer rehabilitation care [125]. It is, however,
also known that comparing complex interventions and
programmes is a challenging matter, for which one has
to settle with less advanced designs.
Our implementation strategies have the disadvantage
of measuring the effect of the entire package of inter-
ventions, which might make it hard to distinguish which
intervention was most effective regarding improved
cancer rehabilitation care (with indicator adherence as
effect measure). During the evaluation, we will try to get
insight into the effect of each separate intervention by
acquiring information from participants concerning the
exposure to, use of and experiences with the different
interventions.
A dilution of treatment effect could occur if patients
participate in a PCRP themselves or when professionals
and organizations use their own implementation strat-
egies to achieve proper implementation. Local initiatives
to optimize cancer rehabilitation during the intervention
period might bias our study results. Therefore, informa-
tion on local, non-study-related interventions will be
additionally acquired during the process evaluation.
Hospitals, which agree to participate in our study, are
probably committed to improve their quality of cancer
rehabilitation care and the implementation of PCRPs.
Their results will be generalizable for hospitals moti-
vated to implement PCRPs. For hospitals less commit-
ted to achieve this goal, the outcomes might be less
generalizable.
Conclusion
Our study is intended to highlight the important role of
the right implementation strategy to provide evidence-
based PCRPs to the patients. We believe that strategies
tailored to the current setting and barriers and facilitators
found will optimize the success of implementation of
PCRPs. If one or both implementation strategies prove to
be effective, the knowledge about the effectiveness, feasi-
bility and cost of the tailored implementation strategies
can help to apply these PCRPs successfully in the Dutch
and other healthcare systems. Additionally, our study
might give insight in the additional effects of strategies
directed at patients, professionals and organizations in
an implementation strategy for PCRPs. Finally, if the
implementation strategies are effective, this will lead
to improved survivorship care leading to better quality of
life for cancer survivors.
Abbreviations
A-CaRe: Alpe d’HuZes Cancer Rehabilitation; EPOC: Effective Practice and
Organisation of Care; ICER: incremental cost-effectiveness ratio; ICT: information
and communication technology; MF: multi-faceted; PAM: Patient Activation
Measure; PCRP: physical cancer rehabilitation programme; PD: patient-directed;
QLQ-C30: European Organisation for Research and Treatment of Cancer Quality
of life Questionnaire-C30; QoL: quality of life.
Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
CIJ drafted the manuscript and participated in the design and coordination of
the study. PO participated in the design and coordination of the study and
helped to draft the manuscript. WGG helped to draft the manuscript. WRG
helped drafted the manuscript. WH conceived the study, and participated in its
design and coordination, and helped to draft the manuscript. RH conceived the
study, and participated in its design and coordination, and helped to draft the
manuscript. All authors read and approved the final manuscript.
Acknowledgements
This study is funded by the Dutch Cancer Society (DCS).
Author details
1Scientific Institute for Quality of Healthcare (IQ healthcare), Radboud
University Medical Centre Nijmegen, PO box 9101, 6500 HB Nijmegen, The
Netherlands. 2Department of Medical Oncology, Radboud University Medical
Centre Nijmegen, PO box 9101, 6500 HB Nijmegen, The Netherlands.
3Netherlands Cancer Institute, Division of Psychosocial Research and
Epidemiology, Plesmanlaan 121, 1066 CX Amsterdam, The Netherlands.
4Department of Health Technology and Services Research, MB-HTSR,
University of Twente, PO Box 217, 7500 AE Enschede, The Netherlands.
Received: 23 June 2015 Accepted: 12 August 2015
References
1. Verdecchia A, Francisci S, Brenner H, Gatta G, Micheli A, Mangone L, et al.
Recent cancer survival in Europe: a 2000–02 period analysis of EUROCARE-4
data. Lancet Oncol. 2007;8(9):784–96.
2. Meulepas JM, Kiemeney LALM, Benraadt J, Taalcentrum-VU Amsterdam.
Kanker in Nederland tot 2020. Trends en prognosis. Oisterwijk: Koningin
Wilhelmina Fonds (KWF) kankerbestrijding; 2011.
3. UK CR. Cancer survival statistics 2013. Available from: http://
www.cancerresearchuk.org/health-professional/cancer-statistics/survival.
4. de Schutter H. Cancer survival in Belgium. Stichting Kankerregister:
Fondation Registre du Cancer - Stiftung Krebsregister; 2012.
5. Berrino F, Capocaccia R. Responding to the challenge of cancer in Europe.
Chapter 8: survival of European cancer patients. 2008. In: Responding to the
Challenge of Cancer in Europe [Internet]. Slovenia: Institute of Public Health
of the Republic of Slovenia; 2008. Available from: http://ec.europa.eu/health/
ph_information/reporting/docs/cancer_en.pdf.
6. De werkgroep ‘prevalentie van kanker’ van de signaleringscommissie kanker
van KWF kankerbestrijding. Kanker in Nederland Trends, prognoses en
implicaties voor zorgvraag. Koningin Wlihelmina Fonds (KWF), 2004.
7. Hewitt M, Greenfield S, Stovall E. From cancer patient to cancer survivor:
lost in transition. Washington (DC): National Academies Press; 2006.
8. Servaes P, Verhagen C, Bleijenberg G. Fatigue in cancer patients during and
after treatment: prevalence, correlates and interventions. Eur J Cancer.
2002;38(1):27–43.
9. Bower JE, Ganz PA, Desmond KA, Rowland JH, Meyerowitz BE, Belin TR.
Fatigue in breast cancer survivors: occurrence, correlates, and impact on
quality of life. J Clin Oncol. 2000;18(4):743–53.
10. Jager G, Doller W, Roth R. Quality-of-life and body image impairments in
patients with lymphedema. Lymphology. 2006;39(4):193–200.
IJsbrandy et al. Implementation Science  (2015) 10:128 Page 10 of 13
11. Collado-Hidalgo A, Bower JE, Ganz PA, Cole SW, Irwin MR. Inflammatory
biomarkers for persistent fatigue in breast cancer survivors. Clin Cancer Res.
2006;12(9):2759–66.
12. Courneya KS. Exercise interventions during cancer treatment: biopsychosocial
outcomes. Exerc Sport Sci Rev. 2001;29(2):60–4.
13. Courneya KS, Friedenreich CM. Physical exercise and quality of life following
cancer diagnosis: a literature review. Ann Behav Med. 1999;21(2):171–9.
14. Argiles JM, Busquets S, Felipe A, Lopez-Soriano FJ. Molecular mechanisms
involved in muscle wasting in cancer and ageing: cachexia versus
sarcopenia. Int J Biochem Cell Biol. 2005;37(5):1084–104.
15. Dimeo FC, Thomas F, Raabe-Menssen C, Propper F, Mathias M. Effect of aerobic
exercise and relaxation training on fatigue and physical performance of cancer
patients after surgery. A randomised controlled trial. Support Care Cancer.
2004;12(11):774–9.
16. Wagner LI, Cella D. Fatigue and cancer: causes, prevalence and treatment
approaches. Br J Cancer. 2004;91(5):822–8.
17. Yang P, Cheville AL, Wampfler JA, Garces YI, Jatoi A, Clark MM, et al. Quality of
life and symptom burden among long-term lung cancer survivors. J Thorac
Oncol. 2012;7(1):64–70.
18. Jones LW, Courneya KS, Mackey JR, Muss HB, Pituskin EN, Scott JM, et al.
Cardiopulmonary function and age-related decline across the breast cancer
survivorship continuum. J Clin Oncol. 2012;30(20):2530–7.
19. Cramp F, Byron-Daniel J. Exercise for the management of cancer-related
fatigue in adults. Cochrane Database Syst Rev. 2012;11, CD006145.
20. Markes M, Brockow T, Resch KL. Exercise for women receiving adjuvant
therapy for breast cancer. Cochrane Database Syst Rev. 2006;4, CD005001.
21. Scott DA, Mills M, Black A, Cantwell M, Campbell A, Cardwell CR, et al.
Multidimensional rehabilitation programmes for adult cancer survivors.
Cochrane Database Syst Rev. 2013;3, CD007730.
22. Mishra SI, Scherer RW, Geigle PM, Berlanstein DR, Topaloglu O, Gotay CC,
et al. Exercise interventions on health-related quality of life for cancer
survivors. Cochrane Database Syst Rev. 2012;8, CD007566.
23. Mishra SI, Scherer RW, Snyder C, Geigle PM, Berlanstein DR, Topaloglu O.
Exercise interventions on health-related quality of life for people with
cancer during active treatment. Cochrane Database Syst Rev. 2012;8,
CD008465.
24. Speck RM, Courneya KS, Masse LC, Duval S, Schmitz KH. An update of
controlled physical activity trials in cancer survivors: a systematic review and
meta-analysis. J Cancer Surviv. 2010;4(2):87–100.
25. Ingram C, Visovsky C. Exercise intervention to modify physiologic risk factors
in cancer survivors. Semin Oncol Nurs. 2007;23(4):275–84.
26. Schmitz KH, Holtzman J, Courneya KS, Masse LC, Duval S, Kane R. Controlled
physical activity trials in cancer survivors: a systematic review and meta-analysis.
Cancer Epidemiol Biomarkers Prev. 2005;14(7):1588–95.
27. Warburton DE, Nicol CW, Bredin SS. Health benefits of physical activity: the
evidence. CMAJ. 2006;174(6):801–9.
28. Courneya KS, Friedenreich CM. Physical activity and cancer control. Semin
Oncol Nurs. 2007;23(4):242–52.
29. Schmitz KH, Courneya KS, Matthews C, Demark-Wahnefried W, Galvao DA,
Pinto BM, et al. American College of Sports Medicine roundtable on exercise
guidelines for cancer survivors. Med Sci Sports Exerc. 2010;42(7):1409–26.
30. McNeely ML, Campbell KL, Rowe BH, Klassen TP, Mackey JR, Courneya KS.
Effects of exercise on breast cancer patients and survivors: a systematic
review and meta-analysis. CMAJ. 2006;175(1):34–41.
31. Schwartz AL, Mori M, Gao R, Nail LM, King ME. Exercise reduces daily fatigue
in women with breast cancer receiving chemotherapy. Med Sci Sports
Exerc. 2001;33(5):718–23.
32. Schwartz AL. Fatigue mediates the effects of exercise on quality of life. Qual
Life Res. 1999;8(6):529–38.
33. Schwartz AL. Daily fatigue patterns and effect of exercise in women with
breast cancer. Cancer Pract. 2000;8(1):16–24.
34. Kolden GG, Strauman TJ, Ward A, Kuta J, Woods TE, Schneider KL, et al. A
pilot study of group exercise training (GET) for women with primary breast
cancer: feasibility and health benefits. Psychooncology. 2002;11(5):447–56.
35. Dimeo F, Stieglitz RD, Novelli-Fischer U, Fetscher S, Mertelsmann R, Keul J.
Correlation between physical performance and fatigue in cancer patients.
Ann Oncol. 1997;8(12):1251–5.
36. Winningham ML. Strategies for managing cancer-related fatigue syndrome:
a rehabilitation approach. Cancer. 2001;92(4 Suppl):988–97.
37. National Comprehensive Cancer Network. Cancer-related fatigue. Clinical
practice guidelines in oncology. J Natl Compr Canc Netw. 2003;1(3):308–31
38. Dimeo FC. Effects of exercise on cancer-related fatigue. Cancer.
2001;92(6 Suppl):1689–93.
39. Knols R, Aaronson NK, Uebelhart D, Fransen J, Aufdemkampe G. Physical exercise
in cancer patients during and after medical treatment: a systematic review of
randomized and controlled clinical trials. J Clin Oncol. 2005;23(16):3830–42.
40. Courneya KS, Karvinen KH, McNeely ML, Campbell KL, Brar S, Woolcott CG,
et al. Predictors of adherence to supervised and unsupervised exercise in
the Alberta Physical Activity and Breast Cancer Prevention Trial. J Phys Act
Health. 2012;9(6):857–66.
41. Courneya KS. Exercise in cancer survivors: an overview of research. Med Sci
Sports Exerc. 2003;35(11):1846–52.
42. Young-McCaughan S, Sexton DL. A retrospective investigation of the
relationship between aerobic exercise and quality of life in women with
breast cancer. Oncol Nurs Forum. 1991;18(4):751–7.
43. Courneya KS, Friedenreich CM. Relationship between exercise pattern across
the cancer experience and current quality of life in colorectal cancer
survivors. J Altern Complement Med. 1997;3(3):215–26.
44. Galvao DA, Newton RU. Review of exercise intervention studies in cancer
patients. J Clin Oncol. 2005;23(4):899–909.
45. Mello M, Tanaka C, Dulley FL. Effects of an exercise program on muscle
performance in patients undergoing allogeneic bone marrow
transplantation. Bone Marrow Transplant. 2003;32(7):723–8.
46. Winningham ML, MacVicar MG, Bondoc M, Anderson JI, Minton JP.
Effect of aerobic exercise on body weight and composition in patients
with breast cancer on adjuvant chemotherapy. Oncol Nurs Forum.
1989;16(5):683–9.
47. Courneya KS, Segal RJ, Mackey JR, Gelmon K, Reid RD, Friedenreich CM,
et al. Effects of aerobic and resistance exercise in breast cancer patients
receiving adjuvant chemotherapy: a multicenter randomized controlled trial.
J Clin Oncol. 2007;25(28):4396–404.
48. Courneya KS, Friedenreich CM. Framework PEACE: an organizational model
for examining physical exercise across the cancer experience. Ann Behav
Med. 2001;23(4):263–72.
49. World Health Organization (WHO). Global recommendations on physical
activity for health: World Health Organization. Geneve, Switserland: World
Health Organization (WHO); 2010.
50. Doyle C, Kushi LH, Byers T, Courneya KS, Demark-Wahnefried W, Grant B,
et al. Nutrition and physical activity during and after cancer treatment: an
American Cancer Society guide for informed choices. CA Cancer J Clin.
2006;56(6):323–53.
51. Rock CL, Doyle C, Demark-Wahnefried W, Meyerhardt J, Courneya KS,
Schwartz AL, et al. Nutrition and physical activity guidelines for cancer
survivors. CA Cancer J Clin. 2012;62(4):243–74.
52. Davies NJ, Thomas PR, Batehup L. Advising cancer survivors about lifestyle;
a selective review of the evidence. Macmillan Cancer Support. 2010.
Report No.
53. Bekkering T, Beynon R, Davey SG, Davies A, Harbord R, Sterne J, et al. A
systematic review of RCTs investigating the effect of dietal and physical
activity interventions on cancer survival, updated report. World Cancer
Research Fund. 2006.
54. Oncologische revalidatie Landelijke richtlijn, Versie: 1.0. Integraal
Kankercentrum Nederland (IKNL), 2011.
55. Booij JC, Zegers M, Evers PM, Hendriks M, Delnoij DM, Rademakers JJ.
Improving cancer patient care: development of a generic cancer consumer
quality index questionnaire for cancer patients. BMC Cancer. 2013;13:203.
56. Damman OC, Hendriks M, Sixma HJ. Towards more patient centred
healthcare: a new Consumer Quality Index instrument to assess patients’
experiences with breast care. Eur J Cancer. 2009;45(9):1569–77.
57. Stevinson C, Fox KR. Feasibility of an exercise rehabilitation programme for
cancer patients. Eur J Cancer Care (Engl). 2006;15(4):386–96.
58. Courneya KS, Mackey JR, Bell GJ, Jones LW, Field CJ, Fairey AS. Randomized
controlled trial of exercise training in postmenopausal breast cancer
survivors: cardiopulmonary and quality of life outcomes. J Clin Oncol.
2003;21(9):1660–8.
59. Segal R, Evans W, Johnson D, Smith J, Colletta S, Gayton J, et al. Structured
exercise improves physical functioning in women with stages I and II
breast cancer: results of a randomized controlled trial. J Clin Oncol.
2001;19(3):657–65.
60. Segal RJ, Reid RD, Courneya KS, Malone SC, Parliament MB, Scott CG,
et al. Resistance exercise in men receiving androgen deprivation
therapy for prostate cancer. J Clin Oncol. 2003;21(9):1653–9.
IJsbrandy et al. Implementation Science  (2015) 10:128 Page 11 of 13
61. Irwin ML. Physical activity interventions for cancer survivors. Br J Sports Med.
2009;43(1):32–8.
62. Santa Mina D, Alibhai SM, Matthew AG, Guglietti CL, Steele J, Trachtenberg J,
et al. Exercise in clinical cancer care: a call to action and program development
description. Curr Oncol. 2012;19(3):e136–44.
63. Segal R, Evans W, Johnson D, Smith J, Colletta SP, Corsini L, et al. Oncology
Rehabilitation Program at the Ottawa Regional Cancer Centre: program
description. CMAJ. 1999;161(3):282–5.
64. Grabois M. Integrating cancer rehabilitation into medical care at a cancer
hospital. Cancer. 2001;92(4 Suppl):1055–7.
65. Schmidt KD. Cancer rehabilitation services in a tertiary care center. Cancer.
2001;92(4 Suppl):1053–4.
66. Demark-Wahnefried W. Print-to-practice: designing tailored print materials
to improve cancer survivors’ dietary and exercise practices in the FRESH
START trial. Nutr Today. 2007;42(3):131–8.
67. Zopf EM, Braun M, Machtens S, Zumbe J, Bloch W, Baumann FT.
Implementation and scientific evaluation of rehabilitative sports groups for
prostate cancer patients: study protocol of the ProRehab Study. BMC Cancer.
2012;12:312.
68. Davis DA, Taylor-Vaisey A. Translating guidelines into practice. A
systematic review of theoretic concepts, practical experience and
research evidence in the adoption of clinical practice guidelines.
CMAJ. 1997;157(4):408–16.
69. Bero LA, Grilli R, Grimshaw JM, Harvey E, Oxman AD, Thomson MA. Closing
the gap between research and practice: an overview of systematic reviews
of interventions to promote the implementation of research findings. The
Cochrane Effective Practice and Organization of Care Review Group. BMJ.
1998;317(7156):465–8.
70. Berwick DM. Developing and testing changes in delivery of care. Ann Intern
Med. 1998;128(8):651–6.
71. Grimshaw JM, Shirran L, Thomas R, Mowatt G, Fraser C, Bero L, et al. Changing
provider behavior: an overview of systematic reviews of interventions. Med
Care. 2001;39(8 Suppl 2):II2–45.
72. Kitson A, Harvey G, McCormack B. Enabling the implementation of
evidence based practice: a conceptual framework. Qual Health Care.
1998;7(3):149–58.
73. Moulding NT, Silagy CA, Weller DP. A framework for effective
management of change in clinical practice: dissemination and implementation
of clinical practice guidelines. Qual Health Care. 1999;8(3):177–83.
74. National Health and Medical Research Council (NHMRC). How to put the
evidence into practice: implementation and dissemination strategies.
Canberra: Commonwealth of Australia; 2000.
75. Grol R. Personal paper. Beliefs and evidence in changing clinical practice.
BMJ. 1997;315(7105):418–21.
76. Grol R. Improving the quality of medical care: building bridges among
professional pride, payer profit, and patient satisfaction. JAMA.
2001;286(20):2578–85.
77. Grol R, Wensing M, Hulscher M, Eccles M. Theories on implementation of
change in healthcare. In improving patient care: implementing change in
clinical practice. Oxford: Elsevier; 2004.
78. Grol R. Improving patient care: the implementation of change in health care. 2013.
79. Grimshaw JM, Thomas RE, MacLennan G, Fraser C, Ramsay CR, Vale L, et al.
Effectiveness and efficiency of guideline dissemination and implementation
strategies. Health Technol Assess. 2004;8(6):iii–iv. 1–72.
80. Prior M, Guerin M, Grimmer-Somers K. The effectiveness of clinical guideline
implementation strategies-a synthesis of systematic review findings. J Eval
Clin Pract. 2008;14(5):888–97.
81. Grol R, Wensing M, Eccles M. Improving patient care: the implementation of
change in clinical practice. 2005.
82. Rabin C, Dunsiger S, Ness KK, Marcus BH. Internet-based physical activity
intervention targeting young adult cancer survivors. J Adolescent and
Young Adult Oncology. 2011;1(4):188–94.
83. Vallance JK, Courneya KS, Plotnikoff RC, Yasui Y, Mackey JR. Randomized
controlled trial of the effects of print materials and step pedometers on
physical activity and quality of life in breast cancer survivors. J Clin Oncol.
2007;25(17):2352–9.
84. Wang L, Dong J, Gan HB, Wang T. Empowerment of patients in the process
of rehabilitation. Peritoneal dialysis international. 2007;27 Suppl 2:S32–4.
85. Richardson A, Storr J. Patient safety: a literature [corrected] review on the
impact of nursing empowerment, leadership and collaboration. Int Nurs
Rev. 2010;57(1):12–21.
86. Wensing M, Wollersheim H, Grol R. Organizational interventions to
implement improvements in patient care: a structured review of reviews.
Implement Sci. 2006;1:2.
87. Grol R, Grimshaw J. From best evidence to best practice: effective
implementation of change in patients’ care. Lancet. 2003;362(9391):1225–30.
88. Chinapaw MJ, Buffart LM, van Mechelen W, Schep G, Aaronson NK, van
Harten WH, et al. Alpe d’HuZes cancer rehabilitation (A-CaRe) research:
four randomized controlled exercise trials and economic evaluations in
cancer patients and survivors. Int J Behav Med. 2012;19(2):143–56.
89. Kampshoff CS, Buffart LM, Schep G, van Mechelen W, Brug J, Chinapaw MJ.
Design of the Resistance and Endurance exercise After ChemoTherapy
(REACT) study: a randomized controlled trial to evaluate the effectiveness
and cost-effectiveness of exercise interventions after chemotherapy on
physical fitness and fatigue. BMC Cancer. 2010;10:658.
90. Persoon S, Kersten MJ, Chinapaw MJ, Buffart LM, Burghout H, Schep G,
et al. Design of the EXercise Intervention after Stem cell Transplantation
(EXIST) study: a randomized controlled trial to evaluate the effectiveness
and cost-effectiveness of an individualized high intensity physical exercise
program on fitness and fatigue in patients with multiple myeloma or
(non-) Hodgkin’s lymphoma treated with high dose chemotherapy and
autologous stem cell transplantation. BMC Cancer. 2010;10:671.
91. Braam KI, van Dijk EM, Veening MA, Bierings MB, Merks JH, Grootenhuis MA,
et al. Design of the Quality of Life in Motion (QLIM) study: a randomized
controlled trial to evaluate the effectiveness and cost-effectiveness of a
combined physical exercise and psychosocial training program to
improve physical fitness in children with cancer. BMC Cancer.
2010;10:624.
92. Persoon S, Kersten MJ, van der Weiden K, Buffart LM, Nollet F, Brug J, et al.
Effects of exercise in patients treated with stem cell transplantation for a
hematologic malignancy: a systematic review and meta-analysis. Cancer
Treat Rev. 2013;39(6):682–90.
93. Braam KI, van der Torre P, Takken T, Veening MA, van Dulmen-den Broeder E,
Kaspers GJ. Physical exercise training interventions for children and young
adults during and after treatment for childhood cancer. Cochrane Database
Syst Rev. 2013;4, CD008796.
94. van Waart H, Stuiver MM, van Harten WH, Sonke GS, Aaronson NK. Design
of the Physical exercise during Adjuvant Chemotherapy Effectiveness
Study (PACES): a randomized controlled trial to evaluate effectiveness and
cost-effectiveness of physical exercise in improving physical fitness and
reducing fatigue. BMC Cancer. 2010;10:673.
95. van Waart H, Stuiver MM, van Harten WH, Geleijn E, Kieffer JM, Buffart LM,
et al. Effect of low-intensity physical activity and moderate- to high-intensity
physical exercise during adjuvant chemotherapy on physical fitness, fatigue,
and chemotherapy completion rates: results of the PACES randomized
clinical trial. J Clin Oncol. 2015;33(17):1918–27.
96. Kuijpers W, Groen WG, Aaronson NK, van Harten WH. A systematic review of
web-based interventions for patient empowerment and physical activity in
chronic diseases: relevance for cancer survivors. J Med Internet Res.
2013;15(2), e37.
97. Mewes JC, Steuten LM, IJzerman MJ, van Harten WH. Effectiveness of
multidimensional cancer survivor rehabilitation and cost-effectiveness of
cancer rehabilitation in general: a systematic review. Oncologist.
2012;17(12):1581–93.
98. Tonis TM, Gorter K, Vollenbroek-Hutten MM, Hermens H. Comparing
VO2max determined by using the relation between heart rate and
accelerometry with submaximal estimated VO2max. J Sports Med Phys
Fitness. 2012;52(4):337–43.
99. Kuijpers W, Groen WG. Development of MijnAVL, an interactive portal to
empower breast and lung cancer survivors: an iterative. Multi-Stakeholder
Approach. 2015;4(1), e14.
100. Kuijpers W, Groen WG, Loos R, Oldenburg HS, Wouters MW, Aaronson NK,
et al. An interactive portal to empower cancer survivors: a qualitative study
on user expectations. Support Care Cancer. 2015.
101. Denlinger CS, Ligibel JA, Are M, Baker KS, Demark-Wahnefried W, Dizon D,
et al. Survivorship: healthy lifestyles, version 2.2014. J Natl Compr Canc Netw.
2014;12(9):1222-37.
102. Hermens RP, Ouwens MM, Vonk-Okhuijsen SY, van der Wel Y, Tjan-Heijnen VC,
van den Broek LD, et al. Development of quality indicators for diagnosis and
treatment of patients with non-small cell lung cancer: a first step toward
implementing a multidisciplinary, evidence-based guideline. Lung Cancer.
2006;54(1):117–24.
IJsbrandy et al. Implementation Science  (2015) 10:128 Page 12 of 13
103. Mourad SM, Hermens RP, Nelen WL, Braat DD, Grol RP, Kremer JA.
Guideline-based development of quality indicators for subfertility care. Hum
Reprod. 2007;22(10):2665–72.
104. Cabana MD, Rand CS, Powe NR, Wu AW, Wilson MH, Abboud PA, et al. Why
don’t physicians follow clinical practice guidelines? A framework for
improvement. JAMA. 1999;282(15):1458–65.
105. Hopman P, Gijsen B, Brink M, Rijken M. Zorg- en leefsituatie van mensen met
kanker 2012. Deelrapportage I: Ervaringen met ziekenhuiszorg. NIVEL, 2012.
106. Lievens Y, van den Bogaert W, Kesteloot K. Activity-based costing: a
practical model for cost calculation in radiotherapy. Int J Radiat Oncol Biol
Phys. 2003;57(2):522–35.
107. Kaplan RS, William JB. Accounting and management: a field study perspective.
Boston: Harvard Business School Press; 1987.
108. Hakkaart-van Roijen L, Tan SS, Bouwmans CAM. Handleiding voor
kostenonderzoek, methoden en richtlijnprijzen voor economische evaluaties
in de gezondheidszorg. 2010.
109. Lund ML, Tamm M, Br nholm IB. Patients’ perceptions of their participation
in rehabilitation planning and professionals’ view of their strategies to
encourage it. Occup Ther Int. 2001;8(3):151–67.
110. Melander Wikman A, Fältholm Y. Patient empowerment in rehabilitation:
“Somebody told me to get rehabilitated”. Advances in Physiotherapy.
2006;8(1):23–32.
111. Davis JC, Guy P, Ashe MC, Liu-Ambrose T, Khan K. HipWatch:
osteoporosis investigation and treatment after a hip fracture: a 6-month
randomized controlled trial. J Gerontol A Biol Sci Med Sci.
2007;62(8):888–91.
112. Lofgren S, Hedstrom M, Ekstrom W, Lindberg L, Flodin L, Ryd L. Power to the
patient: care tracks and empowerment a recipe for improving rehabilitation for
hip fracture patients. Scand J Caring Sci. 2014.
113. Hauken MA, Holsen I, Fismen E, Larsen TM. Participating in life again: a
mixed-method study on a goal-orientated rehabilitation program for young
adult cancer survivors. Cancer Nurs. 2013.
114. Chaudhry B, Wang J, Wu S, Maglione M, Mojica W, Roth E, et al. Systematic
review: impact of health information technology on quality, efficiency, and
costs of medical care. Ann Intern Med. 2006;144(10):742–52.
115. Riva G, Gaggioli A. Rehabilitation as empowerment: the role of advanced
technologies. Stud Health Technol Inform. 2009;145:3–22.
116. Samoocha D, Bruinvels DJ, Elbers NA, Anema JR, van der Beek AJ.
Effectiveness of web-based interventions on patient empowerment: a
systematic review and meta-analysis. J Med Internet Res. 2010;12(2), e23.
117. Klemm P, Bunnell D, Cullen M, Soneji R, Gibbons P, Holecek A. Online
cancer support groups: a review of the research literature. Comput Inform
Nurs. 2003;21(3):136–42.
118. Ryhanen AM, Siekkinen M, Rankinen S, Korvenranta H, Leino-Kilpi H. The
effects of Internet or interactive computer-based patient education in
the field of breast cancer: a systematic literature review. Patient Educ
Couns. 2010;79(1):5–13.
119. van den Berg MH, Schoones JW, Vliet Vlieland TP. Internet-based physical
activity interventions: a systematic review of the literature. J Med Internet
Res. 2007;9(3), e26.
120. Giles-Corti B, Donovan RJ. Socioeconomic status differences in recreational
physical activity levels and real and perceived access to a supportive
physical environment. Prev Med. 2002;35(6):601–11.
121. Giles-Corti B, Donovan RJ. The relative influence of individual, social and
physical environment determinants of physical activity. Soc Sci Med.
2002;54(12):1793–812.
122. Magnezi R, Bergman YS, Grosberg D. Online activity and participation
in treatment affects the perceived efficacy of social health networks
among patients with chronic illness. J Med Internet
Res. 2014;16(1), e12.
123. Jones CJ, Rikli RE, Beam WC. A 30-s chair-stand test as a measure of
lower body strength in community-residing older adults. Res Q Exerc
Sport. 1999;70(2):113–9.
124. Thorpe KE, Zwarenstein M, Oxman AD, Treweek S, Furberg CD,
Altman DG, et al. A pragmatic-explanatory continuum indicator
summary (PRECIS): a tool to help trial designers. CMAJ.
2009;180(10):E47–57.
125. Schulz KF, Grimes DA. Generation of allocation sequences in randomised
trials: chance, not choice. Lancet. 2002;359(9305):515–9.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color figure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
IJsbrandy et al. Implementation Science  (2015) 10:128 Page 13 of 13
